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GEOMETRY. 



293 (Incorrectly numbered 290). Proposed by FRANCIS RUST, C. B., Allegheny, Pa. 

The pedal line of any point on a triangle's circum-circle bisects the dis- 
tance between this point and the ortho-center of the triangle. 

I. Solution by G. W. GREENWOOD, M. A., Dunbar, Fa. 

Take, for convenience, an acute triangle ABC and the point P on the arc 
BO, the feet of the perpendiculars upon BO and GA being Dan&E, respectively. 
P is not supposed coincident with B or 0. Call the orthocenter 0, and let BO 
cut the circle again in O; let PQ intersect DE in R and AG in F. Basing the 
demonstration mainly upon pictorial evidence, we have, since the quadrilateral 
PDEG is cyclic, Z PED= Z PCD= Z PGB= Z OPE. Hence the triangle PEE 
is isosceles, and therefore HEF is isosceles, and also PR—RF. It can easily be 
shown that 00 is bisected by A G. Hence Z OF A = Z OF A = Z RFE= Z REF. 
Hence DE bisects PF and is parallel to OF. It therefore bisects PO. 

II. Solution by J. SCHEFFER. A. M., Hagerstown, Md. 

Let P be a point in the circumference of the circle, and PD, PE, PF be 
the perpendiculars let fall from P upon the three sides of a ABO, the straiyht 
line DEF is the pedal for the point P. Let 
be the orthocenter, and draw OR perpendicu- 
lar AB and extend it to 0; join with P and 
produce it until it meets the pedal DEF at K 
and the side AB produced at I; draw PB and 
10. We now have Z PER = Z PAD= IPBC 
= Z POR= Z IPE, PE being parallel to OR; 
hence Z KEI— Z K1E, being the complements 
of the equal angles IPE and PER ; therefore 
PK=KE=IK. But Z HIO= Z 01R^= Z DEI. 
Therefore DX is parallel to 10, X being the 
point of intersection of PO and the pedal 
DEF. Since K is the middle point of PI, X 
must be the middle point of PO. Q. E. D. 

294 (Incorrectly numbered 292). Proposed by PROF. R. D. CARMICHAEL, Anniston, Ala. 

Apply the locus of {x iJ ry 2 y—mz 3 to the problem of finding a cube m 
times a given cube. 

[No solution has been received.] 

296. Proposed by W. J. GREENSTREET, M. A., Editor Mathematical Gazette, Stroud, England. 

A variable circle touches an ellipse, and the chord of contact through the 
other two points of intersection touches a similar coaxial ellipse. Find the locus 
of the center of the variable circle. 
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Solution by G. W. GREENWOOD, M. A., Dunbar, Pa. 

Let the circle be tangent at the point P= (a cos 6, b sin 0) to the ellipse 

and let the chord of contact of the other two points touch at Q the ellipse 

Since the tangents at P and Q are equally inclined to the axes, the coordinates of 
Q are (Xa cos 0, — Xb sin 0), or (—Xa cos 0, A& sin 6). Since a chord of a conic, 
tangent to a similar coaxial conic, is bisected at the point of contact, the center 
of the circle lies on the normal at Q; and also lies on the normal at P; i. e., on 



cos0 sin0 cos0 ain0 

Hence the required locus is 

4a's» 4ft'y» &8 



PROBLEMS FOR SOLUTION, 



ALGEBRA. 

870. Proposed by GEORGE H. HALLETT, Ph. D., Assistant Professor of Mathematics in The University of 
Pennsylvania, Philadelphia, Fa. 

Find the simplest integral form of the sum y(y—l).. ,(y—x) + 2y(2y—l) 
...(2y—x) + ...-\-zy(zy—Y)...izy—%)* 

271. Proposed by L. E. NEWCOMB, Los Gatos, California. 

Sum the series -r — h -rnnr+ -n?+- to oo , b>a, 
372. Proposed by PBOP. B. D. CARMICHAEL, Anniston, Ala. 

„ , , , , . ar+bs as—br ay — btJ. a;i-\-^ i_ i. 

Prove that the relations x = ■ ~ = - = -= - L - L — between 

X (i r s 

the finite real quantities x, a, b, r, s, X, p. requires that x 2 =a 3 + b i . 

*Thia series is of frequent occurrence in certain investigations in Group Theory. Ed. 



